


































































































































































































Irrigation

The majority of the irrigation taking place in Minnesota uses ground water. In 1980, accord-
ing to MDNR water use figures, 89 percent of all irrigation water was ground water; surface
water is generally only used for flood irrigation of wild rice paddies. Irrigated cropland in-
creased from approximately 17,500 acres in 1964 to 272,000 acres in 1978 (1.2 percent of
Minnesota’s cropland) according to the U.S. Census of Agriculture (see Figure 19). Agricul-
tural Extension Service estimates for 1978 were much higher (433,000 acres). More than half
the total acreage was established during the dry years of the mid-1970’s. Irrigation is ex-
pected to continue expanding through the year 2000, but at a slower rate. In 1981, from one-
third to one-half the land most favorable for irrigation — with sandy soils and abundant
ground water — had been developed.

Most irrigation in Minnesota occurs where ground water is of good quality and on porous,
sandy soils where natural leaching minimizes the accumulation of salts and sodium within
the root zone. In drier western states, the build up of minerals in the soil can be a serious
problem. Some ground water of quality unsuitable for irrigation occurs in the western quar-
ter of Minnesota. There are no documented cases of soil contamination from the use of
highly-mineralized ground water in Minnesota but irrigation with this ground water, in com-
bination with heavy clay soils such asthose ofthe Red River Valley, could potentially resultin
soil and crop damage.

The volume of water required depends upon the acreage to be irrigated, the specific water
requirement of the crop, the moisture retention characteristics of the soil, and precipitation.
Atypical quarter-section, center pivot system needs a water yield rate of 400to 1,200 gallons
per minute. This requirement effectively limits the use of quarter-section pivot systems to the
surficial sand aquifers of central Minnesota and the bedrock formations of east-central and
southeastern Minnesota that yield sufficient quantities of water. In areas of the state that
yield less ground water, smaller center pivots and other types of sprinklers and water distri-
bution systems that require lower pressure and lower volumes of water may be used.

The rate of irrigation expansion over the coming decades will most certainly slow from that
experienced inthe 1970’s when acreage increased eight to ten times. The availability of wa-
ter and the economic feasibility of irrigation are likely to limit expansion of irrigation and
discourage new systems. There are abundant ground water supplies in surficial sand aqui-
fers from east-central to west-central Minnesota where much of Minnesota’s irrigation now
exists and will likely intensify. There are also abundant ground water supplies from bedrock
sources in southeastern Minnesota but the land is hillier and there is less need for supple-
mental water because of higher precipitation and heavier soils.

Peat

Utilization of Minnesota peatlands for energy production is still in the research and testing
stage, and it is not yet known which methods will prove feasible. However, there are poten-
tial and, to a large extent, speculative impacts associated with all proposed uses. Peat may
be used for energy production by either extractive or non-extractive methods, or by a com-
bination of the two. Extractive methods involve actual rémoval of the peat for gasification or
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FIGURE 19. IRRIGATED LAND IN MINNESOTA (U.S. CENSUS OF AGRICULTURE,

1978)
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direct burning. Non-extractive methods involve the use of the peat base as a growing me-
dium for special energy crops, such as cattails.

Extraction of peat would have different impacts, depending upon the harvesting method
used. Some harvesting techniques involve prior drainage of the peat bog, which may in-
crease water yield and peak discharge from the area. The quality of receiving waters may be
affected by increased concentrations of nutrients, humic acids, and particulate organic mat-
ter in discharge water. Harvesting methods which do not require drainage may still alter the
hydrologic characteristics of the reglon while water quality impacts affect only the immedi-
ate area being mined.

Water quality research under the Minnesota Peat Program has examined the movement of
ground water through peat lands. The regional ground water systems of the peat complexes
in north-central Minnesota have been the subject of research cooperatively funded by the
MDNR Peat Program and the USGS. Ground water modeling indicates that ground water
movement in the peatland system is more complicated than previously thought; vertical
movement associated with large raised bogs may be occurring and resulting in ground water
discharge into fens. The complexity of the ground water movement makes it difficult to pre-
dict the hydrologic impacts of large scale development or to adequately assess the potential
for reclaiming these areas.

59



7.

THE FUTURE FOR GROUND WATER IN
MINNESOTA "

The management of Minnesota’s ground water resource must continue to be a dynamic,
ongoing effort. Threats to the quality and quantity of our aquifers will not be controlled
quickly because ground water, by its nature, is generally not amenable to “’quick-fix"’ solu-
tions. The effort to develop a comprehensive ground water management program can never
be permanently bought or achieved but only transiently obtained, and with continued per-
sistence, perpetuated.

Five general goals to guide future ground water programs identified in the MPCA’s Ground
Water Protection Strategy Framework report are:

1.

To maintain the quality of ground water to levels consistent with intended best use and
to prevent degradation consistent with public health, economic, and social goals.

To assure that land use activities which have or may have the potential to impact
ground water do not endanger the value of aquifers and associated surface water re-
sources.

To monitor ground water to determine ambient conditions, water levels, trends, and
compliance with regulatory requirements.

To manage all discharges, withdrawals, and recharges of ground water to ensure that
the above goals are realized.

. To ensure the availability, transfer, and appropriate use of pertinent information, data,

strategies, and studies to involved institutions and the public.

In addition, there are four underlying principles which should guide implementation of fu-
ture ground water programs to achieve the above goals.

1.

2.

Build on the existing institutional system for ground water management: As dis-
cussed earlier in this report, there are at least 16 institutions currently administering a
wide variety of programs pertaining to ground water management in Minnesota. His-
torically, the fact that there are so many involved parties has had the advantage of forc-
ing institutions to coordinate their efforts in order to provide for effective ground water
management. Although ground water has not been the major emphasis of each pro-
gram, their objectives are generally compatible with ground water goals. Although
some totally new ground water initiatives ultimately might be necessary, the existing
structure of the operating programs already contains much of the essential manage-
ment framework. Thus, the focus should be to evaluate existing programs carefully and
to adjust them to ensure that ground water will receive equal emphasis with surface
water in all water management areas.

Acknowledge regional differences: Another strategy emphasis is the need to encour-

age regional ground water management sensitive to local differences in physical re-

sources, uses, and problems. Since available ground water is not distributed equally,
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since uses vary from one locality to another, and since ground water is more naturally-
protected in some areas than others, problems and appropriate responses will differ
throughout the state. Local government also has an important role in protection of
both the quantity and quality of ground water through its land use control responsibili-
ties.

. Encourage federal participation: Successful implementation of a ground water strat-
egy will also require continuing participation by the federal government. Financial as-
sistance for program development efforts, cooperation in developing information and
knowledge about the state’s ground water resources, dissemination of information on
means of solving ground water problems, and the setting of standards for drinking wa-
ter are all activities which federal agencies should continue.

. Target a long-term preventive strategy: Responding to immediate ground water prob-
lems and learning from the success and failures of these efforts to begin to anticipate
future problems are but the beginning of development of a long-term strategy to pro-
tect the quantity and quality of our ground water resources. Several specific, long-term
program development efforts should be undertaken if the eventual goal of a sound
ground water management program for Minnesota is to be realized. These may be cat-
egorized as follows:

a. Develop a ground water classification system which recognizes the high ambient
quality of Minnesota’s ground water, the sensitivity of certain aquifers in the state to
degradation or depletion, and the necessity of protecting critical recharge areas.

b. Develop an automated ground water data management system to provide informa-
tion necessary for evaluating immediate impacts and making decisions, to assem-
ble and use pertinent ambient and site-specific data on ground water quantity and
quality, and to prevent potential problems from occurring by guiding regulatory
program operations.

c. Refine current programs dealing with assessment and cleanup of unregulated or il-
legal land uses which may impact ground water.

d. Conducta review of rules for permitting, operating, and monitoring those facilities
having the greatest potential to impact the quality and quantity of ground water re-
sources.

e. Continue to inventory and prioritize activities for which the potential to degrade
ground water is either known or suspected.

f. Develop a strategy to address emerging issues in ground water protection in Minne-
sota such as ground water source heat pumps, underground injection control, aqui-
fer thermal energy storage, peat development, and irrigation systems.

Although many ground water problems relating to quantity and quality have been effec-
tively addressed in recent years, those that remain are increasingly complex and less amena-
ble to simple, proven approaches. Although the focus of the challenges has changed, hope-
fully the commitment has not. By anticipation and prevention of future problems related to
guantity and quality, a clean, adequate supply of ground water can be our achievement for
many years to come.
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